Introduction {#S0001}
============

Breast cancer (BC) is the most common malignant cancer in females worldwide.[@CIT0001],[@CIT0002] Fortunately, the prognosis of BC has been improved greatly due to development in screening tools and comprehensive therapeutic strategies in the past decades.[@CIT0001]--[@CIT0004] Operation, chemotherapy, radiotherapy, endocrinotherapy, targeted therapy, and immunotherapy play important roles in different stages of BC.[@CIT0005],[@CIT0006]

Radiotherapy is a mainstay of BC treatment, widely used in BC patients receiving mastectomy and breast-conserving surgery, as well as in inoperable BC patients.[@CIT0007],[@CIT0008] Adjuvant radiotherapy post breast-conserving surgery reduces local recurrence and cancer-associated death.[@CIT0009] In patients treated with modified radical mastectomy, adjuvant radiotherapy can also improve local recurrence-free survival and overall survival.[@CIT0010],[@CIT0011] Therefore, radiotherapy following with surgery is recommended as an essential adjuvant therapy by various BC guidelines, especially for patients with large mass or/and lymph metastasis.

Chest wall recurrence (CWR) is the most common pattern of locoregional recurrence for mastectomy BC patients.[@CIT0012],[@CIT0013] Radiotherapy is a powerful locoregional strategy to reduce BC recurrence and deaths. With the rise of precise radiotherapy and development of radiotherapy technology, many concerns including less lung-heart dose, accurate target volume, small side effects from radiation therapy, and available patients have been raised in BC radiotherapy.[@CIT0014] For patients receiving mastectomy, the most common side effect of chest wall radiotherapy is radiotherapy-related pneumonia and cardiotoxicity. Therefore, an accurate delineation of clinical tumor volume (CTV) is the key to balancing the benefits and side effects of chest wall radiotherapy.

Target volume delineation guidelines for BC proposed by the Radiation Therapy Oncology Group (RTOG)[@CIT0015] and the European Society for Therapeutic Radiology and Oncology (ESTRO)[@CIT0016],[@CIT0017] are the two most commonly used guidelines. These two guidelines play huge roles in the implementation and development of BC radiotherapy. However, major disagreement about CTV definitions exists between two guidelines. Since there has not been a consensus on CTV definition, several retrospective studies tried to provide evidence to modify and optimize CTV delineations.[@CIT0013],[@CIT0018]--[@CIT0020] These modified and optimal suggestions based on patterns of BC locoregional recurrences may contribute to formulating more reasonable and precise CTV delineations. However, few studies have focused on patterns of chest wall recurrence in detail.

Therefore, this retrospective single-center study aimed at exploring the recurrent CWR pattern of postmastectomy BC and its association with clinicopathological parameters. We also proposed a recommendation for chest wall CTV delineation based on our findings.

Patients and Methods {#S0002}
====================

Patients {#S0002-S2001}
--------

From Jan 1, 2013 to Jul 31, 2019, 121 postmastectomy BC patients with CWR diagnosed by pathological examination, imaging methods, or physical examination from our cancer center were included in this study. The inclusion criteria are: (1) patients receiving mastectomy; (2) age ≥18 years; (3) no neoadjuvant therapy (including chemotherapy, radiotherapy, and endocrine therapy); (4) invasive BC; (5) diagnosed as CWR for the first time. The exclusion criteria include male patients, metastasis at surgery, ductal carcinoma in situ, and bilateral BC. Detailed clinic-pathological information of those BC patients with CWR was recorded and analyzed. This study protocol was approved by the Institutional Ethics Committee of Zhongnan Hospital of Wuhan University and undertaken according to the ethical standards as laid down in the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards.

Definition of Chest Wall Recurrence for Breast Cancer {#S0002-S2002}
-----------------------------------------------------

Only recurrence of BC with mastectomy located in the chest wall scope was considered as CWR (or local recurrence). The scope of the chest wall in this study was defined as an irregular shape with four boundaries and guided by the contralateral breast. The upper boundary is the caudal border of the clavicle head, the lower boundary is the horizontal line of the lower margin of the contralateral breast, the inner boundary is the parasternal line and the outer boundary is the midaxillary line.

Diagnosis of Chest Wall Recurrence {#S0002-S2003}
----------------------------------

CWR was defined as either of the following situations: (1) pathologic diagnosis: core needle biopsy or surgical excision that confirms recurrence from BC; (2) imaging diagnosis: enhanced CT or enhanced MRI or PET/CT that shows new nodules/mass in chest wall; (3) physical examination: some small nodules of skin in chest wall diagnosed by physical examination (new and firm nodules, increase in size with time, exclude common benign skin diseases). To guarantee the accuracy of the diagnosis of tumor recurrence, the size of diseases diagnosed by imaging or physical examination should have changes (increase or shrinkage ≥5 mm) in the subsequent anticancer therapies.

Definition Chest Wall Layers and Recurrent Position {#S0002-S2004}
---------------------------------------------------

To describe positions of recurrence more accurately and more precisely, the chest wall of the affected side was divided into three layers: the skin layer (including skin and subcutaneous tissue, green line area in [Figure 1](#F0001){ref-type="fig"}), the pectoralis layer (including pectoralis major and minor, the yellow line area in [Figure 1](#F0001){ref-type="fig"}) and the rib layer (including rib and intercostal muscle, red line area in [Figure 1](#F0001){ref-type="fig"}).Figure 1Example of chest wall layers. Green line area: skin layer including skin and subcutaneous tissue; yellow line area: pectoralis layer including pectoralis major and pectoralis minor; red line area: rib layer including rib and intercostal muscle.

Statistical Analysis {#S0002-S2005}
--------------------

Data were recorded as categorical and continuous variables and analyzed by IBM Statistics, version 19.0 (IBM Corp, Armonk, NY, USA). Statistical methods consisted of frequency and chi-square (*χ*^2^) analyses for categorical variables (Fisher's exact test was adopted if χ2 test was not applicable). Two-sided *P*\<0.05 was judged as statistically significant.

Results {#S0003}
=======

Major Clinico-Pathological Characteristics of BC Patients {#S0003-S2001}
---------------------------------------------------------

Major clinicopathological characteristics including patient age, T stage, N stage, concomitant metastasis at the time of recurrence, histological type, histological grade, hormone receptor (HR) status, human epidermal receptor-2 (HER2), and chest wall radiotherapy of 121 BC patients with CWR are listed in [Table 1](#T0001){ref-type="table"}. The median age of those patients was 49 years (range from 29 to 82 years). There were 61 cases (61/121, 50.4%) with concomitant metastasis at the time of CWR. The percentage of T2 and N0 patients ranked the highest, and accounted for 49.6% (60/121) and 31.4% (38/121), respectively. Invasive ductal carcinoma was the most common histology (101/121, 83.5%). Patients who were HR-positive and HER2 positive accounted for 47.9% (58/121) and 42.2% (51/121), respectively. The major clinicopathological information of BC patients is listed in supplementary files ([[Table S1](https://www.dovepress.com/get_supplementary_file.php?f=250789.pdf)]{.ul}).Table 1Major Clinico-Pathological Characteristics of 121 BC Patients with CWRItemsn (%)Median age (years)^a^49 (29--82)^b^**T stage (cm)** T18 (6.6) T261 (50.4) T313 (10.7) T420 (16.5) No data19 (15.7)**N stage** N037 (30.6) N131 (25.6) N211 (9.1) N332 (26.4) No data10 (8.3)**Metastasis** Yes61 (50.4%) No60 (49.6%)**Histological type** Invasive ductal carcinoma101 (83.5) Other invasive carcinoma14 (11.6) No data6 (4.9)**Histological grade** I0 (0) II49 (40.5) III30 (24.8) No data42 (34.7)**HR status^a^** Positive59 (48.8) Negative58 (47.9) No data4 (3.3)**HER2^b^** Positive51 (42.2) Negative62 (51.2) No data/uncertain8 (6.6)**Received therapy strategies** Chemotherapy96 (79.3) Endocrine therapy39 (32.2) Targeted therapy3 (2.5) Radiotherapy27 (22.3)[^2][^3]

Quadrant Distribution of Breast Tumor {#S0003-S2002}
-------------------------------------

There were 113 cases of breast tumor with definite quadrant distribution. The percentages of breast tumor located in the upper outer quadrant, upper inner quadrant, lower inner quadrant, lower outer quadrant, overlapping quadrant, and areola area were 31.0% (35/113), 26.5% (30/113), 5.3% (6/113), 12.4% (14/113), 22.1% (25/113), and 2.7% (3/113), respectively ([Figure 2A](#F0002){ref-type="fig"}).Figure 2Pie chart of proportions for BC. (**A**) Quadrant distribution of breast tumor location; (**B**) Diagnostic methods of CWR; (**C**) Molecular subtype of BC; (**D**) Interval time of surgery and CWR.**Abbreviations:** PE, physical examination; HER2, human epidermal receptor-2; HR, hormone receptor.

Diagnostic Methods of Chest Wall Recurrence {#S0003-S2003}
-------------------------------------------

Proportions of pathologic diagnosis, imaging diagnosis, and physical examination to diagnose CWR are shown in [Figure 2B](#F0002){ref-type="fig"}. For 121 cases of CWR BC patients, 76 cases (76/121, 62.8%) were diagnosed by pathologic diagnosis (excisional biopsy: 59 cases, core needle biopsy: 17 cases), 28 cases (28/121, 23.1%) were diagnosed by imaging methods (enhanced CT: 19 cases, PET/CT: 7 cases, enhanced MRI: 2 cases), and 17 cases (17/121, 14.1%) were diagnosed by physical examination.

Molecular Subtype of Breast Cancer {#S0003-S2004}
----------------------------------

There were 8 cases lacking HR and/or HER2 information to confirm molecular subtype. For the other patients, HER2-positive BC (51/113, 45.1%) is the most common BC subtype. Thirty cases (30/113, 26.6%) were HER2-positive and HR-positive subtype, 21 cases (21/113, 18.6%) were HER2-positive and HR-negative subtype, 37 cases (37/113, 32.7%) were triple-negative subtype and 25 cases (25/113, 22.1%) were luminal (HER2-negative) subtype ([Figure 2C](#F0002){ref-type="fig"}).

Treatment Strategies for BC Patients {#S0003-S2005}
------------------------------------

All patients received modified radical mastectomy. A total of 102 cases finished the following adjuvant chemotherapy. For 51 cases who were HER2 positive, only 3 cases (3/51, 5.9%) received 1 year of adjuvant anti-HER2 therapy. For 57 HR-positive patients, 19 patients (19/57, 33.3%) did not follow endocrinotherapy advice, and 1 patient (1/57, 1.8%) had no information on endocrine therapy. In terms of adjuvant radiotherapy, 94 cases (94/121, 77.7%) did not receive radiotherapy, 26 cases (26/121, 21.5%) received postmastectomy radiotherapy, and 1 case (1/121, 0.8%) relapsed during radiotherapy.

Interval Between Diagnosis and Chest Wall Recurrence {#S0003-S2006}
----------------------------------------------------

For all patients, 49.6% (60/121) CWR occurred in the first 2 years after the first diagnosis, 15.7% (19/121) CWR occurred between the 2nd and 3rd years after the first diagnosis, and 17.4% (21/121) CWR occurred between the 3rd and 5th years after the first diagnosis ([Figure 2D](#F0002){ref-type="fig"}). For patients who relapsed within 2 years after diagnosis, 68.3% (41/60) did not receive chest radiotherapy. Ratios of recurrence within 2 years after diagnosis for T1, T2, T3, and T4 were 25% (2/8), 42.6% (26/61), 53.8% (7/13), and 90.0% (18/20), respectively. And ratios of recurrence within 2 years after diagnosis for patients with N stages of N0, N1, N2, and N3 were 37.8% (14/37), 32.3% (10/31), 72.7% (8/11), and 81.3% (26/32), respectively. When T and/or N stages occurred later in patients, a shorter interval between surgery and chest wall recurrence was seen.

Locations of Chest Wall Recurrence {#S0003-S2007}
----------------------------------

Recurrent locations of 116 cases (116/121, 95.9%) could be defined by imaging, surgery, and physical examination. Distributions of the CWR location for all patients are shown in [Figure 3A](#F0003){ref-type="fig"}. According to definitions of chest wall layers, 68 cases (68/116, 58.6%), 11 cases (11/116, 9.5%), and 2 cases (2/116, 1.7%) of CWR occurred in the skin, the pectoralis, and the rib layers, respectively. Additionally, 35 cases of recurrent tumor (35/116, 30.2%) were located in the mixed layers, including 17 cases (17/116, 14.7%) recurring in the skin and pectoralis layers, 10 cases (10/116, 8.6%) recurring in pectoralis and rib layers, and 8 cases (8/116, 6.9%) recurring in the skin, pectoralis, and rib layers. Distributions of CWR location with concomitant distance metastasis and without concomitant distance metastasis are shown in [Figure 3B](#F0003){ref-type="fig"} and [C](#F0003){ref-type="fig"}, respectively. The skin layer was still the most common site for both groups (patients with concomitant distance metastasis: 64.9% \[37/57\]; patients without concomitant distance metastasis: 53.4% \[31/58\]). Recurrences in the skin and/or pectoralis layers accounted for 82.8% (96/116), 85.9% (49/57), and 81.0% (47/58) in all BC patients, patients with concomitant distance metastasis, and patients without concomitant distance metastasis, respectively.Figure 3Distributions of location for CWR in all patients (**A**), patients with distance metastasis (**B**) and patients without metastasis (**C**).

We performed a subgroup analysis by comparing patients with chest wall radiotherapy versus those without chest wall radiotherapy. Clinical characteristics of CWR patients who had received chest wall radiotherapy and had not received chest wall radiotherapy are shown in supplementary files ([[Table S2](https://www.dovepress.com/get_supplementary_file.php?f=250789.pdf)]{.ul}). The skin layer was the most common site for recurrences in the chest wall radiotherapy group (73.1%, 19/26) and no chest wall radiotherapy group (51.1%, 48/94). Recurrences in the skin and/or pectoralis layers accounted for 84.6% (22/26) and 76.6% (72/94) in patients who had received chest wall radiotherapy and had not received chest wall radiotherapy, respectively. To further analyze the recurrent location of the chest wall, the conception of incision recurrence was introduced in this study. Incision recurrence was defined as recurrence in the 2 cm scope around the surgical incision. According to this definition, there were 77 cases with available information on incision recurrence. For those 77 patients, 47 cases (61.0%, 47/77) were incision recurrence, and 30 cases (38.2%, 30/77) were non-incision recurrence. Rates of incision recurrence in patients with concomitant metastasis and patients without concomitant metastasis were 47.6% (20/42) and 77.1% (27/35), respectively.

Distributions of Chest Wall Recurrence for Various T and N Stages {#S0003-S2008}
-----------------------------------------------------------------

Distributions of CWR for various T and N stages are shown in supplementary files ([[Table S3](https://www.dovepress.com/get_supplementary_file.php?f=250789.pdf)]{.ul}). Ratio of skin recurrence for T4 stage (80%, 16/20) was higher than T1 (50%, 4/8, *P*=0.112), T2 (52.3%, 32/61, *P*=0.030) and T3 (69.2%, 9/13, *P*=0.481) stages. Additionally, ratio of skin recurrence for N3 stage (81.3%, 26/32) was higher than N2 stage (72.7%, 8/11, *P*=0. 549), N1 stage (48.4%, 15/31, *P*=0.006) and N0 stage (40.5%, 15/37, *P*=0.001). When T or N stages occurred later in patients, there was a higher risk of skin recurrence.

Typical Images of Chest Wall Recurrence {#S0003-S2009}
---------------------------------------

Typical images of different CWR patterns are shown in [Figure 4](#F0004){ref-type="fig"}. According to the imaging diagnosis criterion, [Figure 4A](#F0004){ref-type="fig"}--[C](#F0004){ref-type="fig"} show tumor recurrence located in the skin layer. [Figure 4D](#F0004){ref-type="fig"} and [E](#F0004){ref-type="fig"} show tumor recurrence located in the pectoralis layer. [Figure 4F](#F0004){ref-type="fig"} shows tumor recurrence in the rib layer. [Figure 4G](#F0004){ref-type="fig"}--[I](#F0004){ref-type="fig"} show tumor recurrence in mixed layers ([Figure 4G](#F0004){ref-type="fig"}: recurrence located in skin and pectoralis layers, [Figure 4H](#F0004){ref-type="fig"}: recurrence located in pectoralis and rib layers; [Figure 4I](#F0004){ref-type="fig"}: recurrence located in the skin, pectoralis, and rib layers).Figure 4Typical imaging diagnosis examples of CWR for BC. (**A--C**) Recurrence in skin layer. (**D** and **E**) Recurrence in pectoralis layer. (**F**) Recurrence in rib layer. (**G**) Recurrence in skin and pectoralis layers; (**H**) Recurrence in pectoralis and rib layers. (**I**) Recurrence in skin, pectoralis and rib layers. Blue arrows indicate recurrent chest wall tumor.

Examples of CTV Delineation for Chest Wall {#S0003-S2010}
------------------------------------------

Examples of chest wall CTV delineation for postmastectomy patients in our cancer center are shown in [Figure 5](#F0005){ref-type="fig"}. CTV of the chest wall for BC was outlined on CT scan images for intensity-modulated radiotherapy. The surgical incision was labeled by a filiform marker, and surrounding boundaries of CTV were also labeled according to RTOG guidelines. For early BC, the skin layer, pectoralis layer, and area around incision were included in CTV ([Figure 5A](#F0005){ref-type="fig"}). When the rib layer or deep pectoralis layer was invaded by the tumor (confirmed by pathology or imaging), the rib layer was included in CTV delineation ([Figure 5B](#F0005){ref-type="fig"}). The primary breast tumor location was a consideration for CTV delineation.Figure 5Examples of chest wall CTV delineation for patients undergoing mastectomy. (**A**) Skin layer, pectoralis layer and area around incision were included in CTV; (**B**) When rib layer or deep pectoralis layer was invaded by tumor (confirmed by pathology or imaging), the rib layer was included in CTV.

Discussion {#S0004}
==========

Mastectomy used to be a typical surgical pattern and still plays an important role in BC surgical treatment. Along with the screening and early diagnosis of BC, breast-conserving surgery has become the most common surgical pattern in many developed countries and areas.[@CIT0021] However, mastectomy still plays an important role in BC treatment, especially for advanced-stage BC in developing countries. For patients receiving mastectomy, the chest wall is the most common site of locoregional recurrence.[@CIT0012],[@CIT0013] So, it is necessary to apply an effective strategy for preventing patients from tumor recurrence.

Radiotherapy is a powerful locoregional therapy strategy to protect BC patients from recurrence and to reduce BC mortality. There are two mainstream guidelines to describe in detail how to delineate CTV of BC: the RTOG guideline[@CIT0015] and the ESTRO guideline.[@CIT0016],[@CIT0017] For delineating CTV of the chest wall, there is major disagreement between those two guidelines. The RTOG guideline suggested that the chest wall should contain the skin layer, the pectoralis layer and the rib layer.[@CIT0015] However, the ESTRO guideline only recommended subcutaneous tissue (5 mm under the skin surface to major pectoral muscle or costae, and intercostal muscles where no muscle) as CTV of the chest wall for early BC.[@CIT0016],[@CIT0017] Only large primary BC (pT3), locally advanced BC with non-pathological complete response to primary systemic therapy, and invasion of the major pectoral muscle and/or the chest wall pectoral muscle surface was considered as CTV in the ESTRO guideline.[@CIT0022]

The two mainstream guidelines make a huge contribution to BC radiotherapy. However, in the definition of chest wall CTV the two guidelines have not reached an agreement. Given the obvious discrepancies, there have been many comments and comparative studies on those two guidelines. Based on retrospective recurrence data, several retrospective studies tried to present some proposals to optimize CTV delineations.[@CIT0013],[@CIT0018]--[@CIT0020] A comparative study reported by Chang et al[@CIT0013] showed that the ESTRO proposed CTV successfully covered the extent of the locoregional recurrence within the RTOG CTV in 96.4% of all early-stage breast cancer. And the result was also demonstrated in a subsequent multi-institutional validation study of the ESTRO consensus guideline.[@CIT0019] In terms of patients undergoing mastectomy, however, geographic misses of local recurrence for ESTRO CTV were higher than RTOG CTV.[@CIT0013] In a multi-institutional study, 24.1% (7/29) postmastectomy patients had pectoralis muscle recurrence.[@CIT0019] Vargo et al identified 5 studies containing 278 patients with CWR patients who received postmastectomy from the database.[@CIT0020] Analysis of those BC patients showed 72--100% CWR occurred within skin and subcutaneous tissues anterior to the pectoralis musculature.[@CIT0023]--[@CIT0027] The rest of chest recurrences were located in muscular areas within the pectoralis. None of the significant isolated recurrences were located in the intercostal muscles or ribs.[@CIT0026],[@CIT0027] In view of the above results of studies, CTV of the chest wall for postmastectomy may be optimized rationally to increase local control ability and decrease complications.

Personalized and precision CTV delineation should take into account tumor stage, tumor location, molecular subtype, recurrence position, and other important clinical pathological parameters that might affect BC recurrence. Therefore, we performed this study aimed at exploring recurrent locations and clinical pathological parameters of postmastectomy BC patients with CWR. To guarantee the accuracy of diagnosis for tumor recurrence, pathological diagnosis was selected as the preferred diagnosis method in this study. In addition, recurrences diagnosed by imaging or physical examination should have changes (increase or shrinkage) in the subsequent anticancer therapies. Finally, 62.8% (76/121), 23.1% (28/121), and 14.1% (9/121) patients were diagnosed as CWR by pathologic diagnosis, imaging methods, and physical examination, respectively.

Our study demonstrated skin layer (skin and subcutaneous tissues) was the most common recurrent location with a percentage of 58.6% (68/116). Furthermore, the skin layer was the most common site for subgroup analysis of chest wall radiotherapy or not and concomitant metastasis or not. And recurrences located in the skin and/or pectoralis layers accounted for 82.8% (96/116) BC patients. Only 2 (2/116, 1.7%) patients had isolated rib layer recurrence. Therefore, for the majority of BC patients with mastectomy, skin, and subcutaneous tissues were the most crucial CTV for chest wall radiotherapy due to the high risk of recurrence. To reduce radiotherapy-related damage (such as pneumonia and cardiotoxicity) and to perform precise radiotherapy, we suggested that chest wall CTV should not normally contain the rib layer unless the chest wall was very thin. Only when the rib layer or deep pectoralis layer were invaded by tumor (confirmed by pathology or imaging), should the rib layer be included in CTV. Subcutaneous lymphatic plexus should be irradiated for postmastectomy patients.[@CIT0022] And Shiau et al[@CIT0028] demonstrated that dose built up in about a 3 mm region beneath the skin and that the surface of the skin received only 52% of the prescribed dose. To prevent skin tissue from tumor recurrence, usually, the equivalent bolus may be considered to ensure an adequate dose in the skin.

It is reported that proportions of tumors located in the upper outer quadrant, upper inner quadrant, lower inner quadrant, and lower outer quadrant are 41.2--46.9%, 11.--13.1%, 5.6--5.8%, and 8.2--8.5%, respectively.[@CIT0029] The incidence of BC is proportional to the amount of breast tissue.[@CIT0030] In our study, the incidence of tumor in the upper outer quadrant is also the highest (32.1%). However, the incidence of BC in the upper inner quadrant account for 26.8% in this study, twice what was reported (11.5--13.1%). This may because breast tissue in the upper inner quadrant is thinner and less substantial, which allows the tumor to easily invade skin or muscle tissues to cause CWR. So, for patients with tumor located in the upper inner quadrant, chest wall radiotherapy may be recommended more positively.

The area around the operational incision was also a tissue with high recurrent risk whose recurrent rate was 61.0% (47/77). Therefore, during the delineation of target volume and implementation of radiotherapy, operational incision is an important area that should be paid more attention, to prevent missing target volume and keep enough radiation dose.

It has been demonstrated that anti-HER2 therapy is an essential treatment strategy for HER2-positive BC.[@CIT0031] In this study, the percentage of HER2-positive (HR±) BC is 45.1% (51/113). However, only 3 cases have received 1-year adjuvant trastuzumab anti-HER2 therapy. It should be remembered that anti-HER2 therapy is also an effective strategy to prevent local recurrence.[@CIT0032],[@CIT0033] Analysis of distributions of CWR for various T and N stages showed the later T or N stages, the higher risk of skin recurrence. This may indicate radiotherapy is necessary to later T and N stage BC.

Several limitations exist in this study. Firstly, this is a retrospective study with a small sample size, which may be influenced by many uncontrollable factors. So, the results of the study should be interpreted cautiously. Secondly, the association of recurrence patterns and T/N stages is important to CTV delineation, but it was not analyzed due to the small sample size in this study. In the future, studies containing larger sample sizes can contribute to obtaining more reliable and abundant information on CWR and CTV delineation.

Conclusion {#S0005}
==========

This study demonstrated that skin, subcutaneous tissues, pectoralis, and the area around the incision are areas with high recurrent risk for postmastectomy BC patients. More attention should be paid to those particular structures (skin layer and pectoralis layer) in delineating CTV of the chest wall. For patients with tumor located in the upper inner quadrant, chest wall radiotherapy should be strongly considered.
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